
some part which, as Mayo says, may be the fire-alarm
and not the fire.
In the last two years I have found it a very useful

rule to remember that: an irritating lesion slmvs the
progress of food coming toward it from above and
hastens the progress of food that has passed it. This
has helped in analyzing many unusual cases. For
instance, a number of signs may point to a duodenal
ulcer, yet the usual hypermotility is lacking. Further
study may show that this has been neutralized by the
back pressure from a chronic appendix.
In such a short paper little can be done except to

present views that can be discussed in more detail later.
Such papers that may follow can more easily be seen
then in their relations to the whole problem. More
proof can be adduced for many of the statements made
here, and objections can then be taken up.
In closing I wish gratefully to acknowledge ray indebted¬

ness to Dr. Cannon of the Department of Physiology at
Harvard, to Dr. Pope of the Surgical Research Laboratory
at the University of California and to Dr. Whipple of the
Hooper Research Foundation who, one after the other, in
the last two years, have so generously afforded me the
opportunities to work on this problem.

126 Stockton Street.

ABSTRACT OF DISCUSSION
Dr. L. B. Wilson, Rochester, Minn.: I should like to ask

Dr. Alvarez to tell us briefly what the factors are which
he has been able to use experimentally in increasing the
tonus, and those which he has been able to use experimentally
in decreasing the tonus ; and how he knew that he increased
and decreased the tonus under those conditions.
Dr. Walter C. Alvarez, San Francisco : My reasons for

believing that the tone of the bowel is raised by the giving
of food or by irritating lesions are given in the paper. I
have some evidence that irritation, or the presence of food,
can alter the gradient of rhythm. In one rabbit with a very
active and irritable cecum, the lower ileum contracted eighteen
times per minute instead of the usual eight or ten. Con¬
siderable reverse peristalsis could be produced in this animal
by injecting a little of the cecal contents into the terminal
ileum, hence possibly the gradient of tone had also changed.
The theory will be placed on a much firmer foundation when
we know more about the way in which the tone is graded
from one part of the tract to the other. In this paper I
have had to assume that it follows somewhat the gradient
of rhythm already established. Work is now being done on

this and other phases of the problem. In the meantime it
does seem permissible to call attention to the beautiful way
in which a large number of observations fit into such a

theory as is here presented.

Policemen Assist Health Department.—An experiment in
cooperation between the police department through its patrol¬
men and the health department has been in progress since
May 17. in Health District No. 1, in the lower East Side
of Manhattan. The work has gone smoothly from the start,
the policemen are interested in the work and the results
obtained are better. Complaints and requests for assistance
of various kinds submitted by physicians, field nurses and
food and sanitary inspectors of the district are assigned with
brief verbal explanations to the outgoing squad of patrol¬
men. The assignments are simple and call only for an
"O.K." or "Not O.K." by the patrolman and clerical work
is avoided. The policemen are also instructed as to
sanitary nuisances and what action to take in regard to
them. The time required of the patrolmen is not over ten
minutes a day for such assignments and talks. Arrange¬
ments are under way to give instruction in sanitary matters
of new policemen by the Bureau of Public Health Education
of the Department of Health. The work of the patrolmen
has been of great assistance to the department.

SPINAL CORD COMPRESSION FROM
LEPTOMENINGEAL CYSTS
WITH A REPORT OF TWO CASES

A. L. SKOOG, M.D.
KANSAS CITY, MO.

The two cases which are incorporated in this report,
and about which revolves the discussion of the sub-
ject of nonparasitic cysts of the leptomeninges of the
spinal cord, are found to be quite uncommon, even

though a most thorough search of the literature is
made. The bulk of the reported arachnoidean cysts
have for their etiology either the cysticercus or

echinococcus, which means that they are multiple and
complicated. Moreover, it is highly important that
the simple, nonparasitic cysts like those which I am

placing on record be recognized early, so that imme-
diate proper operative intervention may be instituted.
Then a fair prognosis may be offered.
A plea for an early recognition of the nature of the

trouble is a chief motive for placing before the pro-
fession a report of my two interesting and instruc-
tive cases.

The first patient was in an extreme paraplegic state
when first observed. Operative treatment improvedher condition but not in a satisfactory manner.
The second patient came under my observation in an
earlier stage, and with a prompt operation and goodafter-care made a much better recovery.

REPORT OF CASES
Case 1.—The patient (V. J„ single, aged 37, tailoress)

was referred to me for diagnosis by Dr. Gray, who performed
the operation at St. Margaret's Hospital, which she entered
July 10, 1912. She complained of inability to walk on
account of a paralysis in the lower extremities, pain about
region of lower ribs, feeling of numbness in the legs, and
loss of control for urination and defecation.
Family.—Father is living, aged 87. He is suffering from a

recent progressing senile enfeeblement. Mother died of
pneumonia at the age of 73. Patient has three living brothers,
all well ; two brothers died, one at 22 and the other at 44 of
tuberculosis. There are two healthy living sisters. One
sister died of "heart disease" at 49, and another of tuber¬
culosis at 23.

Past Illness.—Patient has had measles and epidemic paro¬
titis. The menses were established at the age of IS. There
has been some dysmenorrhea but no leukorrhea. Since the
age of 16 there have been attacks of "stiff neck" lasting two
or three days. Seven years ago there was an eruption below
the knees without itching. There was some backache and
headache at the time, but no sore throat, alopecia nor sub¬
sequent pains. Recovery was prompt.

Present Trouble.—The onset dates from about July, 1909,
when patient awoke one morning with a feeling of numbness
in the right leg. There was much difficulty in walking and
no work was done for one week. Then followed a period in
which she was able to work but there was present always a
numbness and trouble in walking. Sharp pains around the
waist and in the lower chest appeared early. Three weeks
before entering the hospital the condition grew rapidly worse
and the patient became bedridden. The left leg had become
severely involved also. A loss of rectal control and urinary
retention with a subsequent overflow and dribbling had
appeared. Uncontrollable jerkings of the legs had been
present a few weeks. There had been no headaches or

vomiting.
Read before the Section on Nervous and Mental Diseasesat

the Sixty-Sixth Annual Session of the American Medical Association,
San Francisco, June, 1915.
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Examination.—The mental condition was normal and the
physical condition good. The head, chest and upper extremi¬
ties gave normal findings. The patient was unable to move
her lower extremities voluntarily. The paraplegia was of
the flaccid type. The abdominal muscles were weak. There
were no trophic sores. Some muscular atrophy was present.
All deep reflexes in the lower extremities were absent. No
Babinski or allied phenomena were found. The abdominal
reflexes were not present. All forms of sensation on the
right side from the tenth dorsal segmentai area downward
were reduced, epicritic and protopathic greatly, and deep
sensation to a lesser extent. The ninth dorsal segment
showed some mild sensory changes, and the eighth dorsal
very slight. On the left side there was a mild diminution
for epicritic and protopathic sensibility from the first lumbar
segment downward, deep pain sensibility being well pre¬
served. The diagnosis of a cord compression with a corre¬

sponding progressing transverse myelitis and tract degenera¬
tions was ma.de. A neoplasm or a cyst was indicated. It
was located as extramedullary and probably within the dura.
The sensory chart localized the lesion at the eighth dorsal
segment with possibly some compression on the seventh. An
operation was advised at the fifth, sixth and seventh dorsal
vertebrae.

Operation.—A laminectomy at the region indicated was per¬
formed on July 12, 1912, by Dr. Gray with Dr. Nesselrode
assisting. The dura in this region seemed quite tense and had
a bluish color. Opening it revealed an arachnoidean pocket of
fluid. Its diaphanous wall was torn through, and following
the evacuation there was hardly any of the pathologic struc¬
ture visible. The contained fluid was clear, having to the
naked eye the same appearance as normal cerebrospinal fluid.
There followed an escape of much cerebrospinal fluid. The
cord had the evidence of much local compression. It was

visibly diminished in size at the eighth and ninth dorsal
segments. The dura and external wound were closed. There
was an uneventful recovery from the operative procedure.
During the first few weeks the condition remained much the
same except for a diminution of the painful symptoms. The
patient left the hospital after three weeks and was lost sight
of. From Dr. Nesselrode and by the report of a lay friend
in May, 1915, I have gathered that there has been a slow
improvement of all the damaged functions. There are no

pains. The patient complains of a weak back. She now has
control of the urine and stools. The patient can move the
lower extremities, but in a feeble manner. She can walk with
crutches, or a cane and some additional support. Her general
health is good.

Case 2.—This patient (J. H.) was referred conjointly to
the surgeon, Dr. Outland, and myself by Dr. O. P. Mills of
Grant City, Mo. The diagnostic observations and treatment
were conducted at the Swedish Hospital, Kansas City, Mo.,
where the patient entered on April 22, 1913. She was 42
years old, the mother of three healthy living children, the
youngest being 6 years old. One child died of diphtheria at
the age of 3. Her husband is healthy. They live on a

prosperous farm.
Past History.—There has never been any serious illness

or trauma. Some hemorrhoids have been present since the
birth of the first child nineteen years ago. Patient has been
subject to occasional "sick headaches." History regarding
the menses and pelvic organs was negative. The menstrual
flow has failed twice.

Present Illness.—The onset dates from about March 1, 1913,
when a numb sensation was noticed in the left ankle. The
numbness increased and had extended upward to the hip in
three weeks. It was difficult for the patient to describe this
state, which was somewhat vague, with creeping cold and hot
flashes in the leg. There was no pain of consequence except
when walking. The pain had diminished at the time of this
examination. The right leg was involved two weeks later.
There was a pressure sensation about the legs and waist
much like a tight band. A weakness in the lower extremities
soon appeared, which was evidenced by some difficulty in
walking. There was some trouble or delay in micturition.
There were frequently sudden desires to defecate, and much

haste was necessary to reach the stool. About one year ago
there were a few pains in the shoulders, and six months ago
a slight attack of numbness of short duration in the legs.
These may or may not have been the very earliest manifes¬
tations of the present disease.
First Examination.—The psychic state, general health, chest

and upper extremities were perfectly normal. There were no
traces of hysterical stigmata. The urine and blood analyses
were normal. All tests of the cranial nerves gave normal
findings.
Motor : The gait showed much defect but patient was able

to get about without support. It had neither the true flaccid
nor the spastic characteristic. The lower abdominal muscles
showed a little weakness. Muscles governing all movements
at hip, knee, ankle and toe joints evidenced considerable
weakness, the smaller muscles in the distal parts having a

greater amount of loss of power. The flexor groups seemed
to be weaker than the extensors. The left side was slightly
weaker than the right.

Reflexes : Abdominal reflexes could not be elicited. The
gluteals were brisk. The patellars were exaggerated to a
moderate degree, left more than right. Decided prepatellars
were presented. The Achilles were likewise exaggerated,
right equaling left. There were no clonuses. The toe sign
was positive to the Babinski and Oppenheim tests, but in a
rather moderate degree.
A marked diminution of epicritic, protopathic and deep

sensation was present, beginning at an encircling line about
3 cm. below the umbilical level. From this up to the umbilical
line there were undoubtedly some mild sensory changes to
touch and pin-prick tests, but responses were often doubtful
in this narrow zone. Above the umbilicus all forms of
sensation were normal. The sensory changes began at the
same level on the right and left. The thermal sense showed
a definite loss from the umbilicus downward. There was
noticed in particular a retardation of the responses, especially
for the hot tubes. The diminution of the deep muscle sense
was mild in the lower extremities. Sense of position was
much changed in the legs, being more noticeable at the
proximal joints in contrast with the distal. More than SO
per cent, of the tests at the toe and ankle joints yielded
incorrect replies. The tuning-fork vibrations (256) were not
perceptible at prominences of the pelvic bones or lower
extremities. No vibrations were felt at the fifth lumbar
spinous process. They were diminished at the fourth and
normal at the third lumbar.

Second Examination (May 2, 1913).—The subjective symp¬
toms had remained the same or possibly became more promi¬
nent. There had been some mild complaints of stomach and
shoulder pains. The objective findings compared with the
first examination, were entirely pronounced in every par¬
ticular.

Rachiocentesis was performed on May 4, 1913, at the third
intervertebral lumbar space. The pressure registered 350
mm., water gage, and with the patient in a sitting posture.
After 30 c.c. were withdrawn the pressure was reduced to 260
mm. The fluid was clear, containing no flocculi. The total
albumin content was slightly increased. Likewise there was
shown a very feeble positive globulin content by the Nonne-
Apelt and butyric acid tests. The Wassermann was negative.
The lymphocyte (small and large) count was 12 per cubic
mm. There was some débris, and amorphous and crystalline
bodies. A number of organic bodies taking a rather heavy
stain and appearing to be degenerated epithelial cells, were
found. No parasitic organism of any kind, nor tumor cells
could be demonstrated.
The diagnosis eliminated syphilis, in particular that of the

meninges, also tuberculosis and other rarer chronic meningeal
infections. A motor and sensory paraplegia makes it quite
evident that there is organic disease or a compression at the
lower dorsal spinal cord. A chronologic survey of the
development and progress of the symptoms and examination
findings invites the diagnosis of an extramedullary new
growth or cyst with its upper pole surely at the eleventh
dorsal cord segment and probably very mildly involving the
tenth dorsal. The lower pole could not be located definitely.
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The lesion has an intradural location. I stated that we were

dealing with a cyst of the inner meninges or a very soft
benign neoplasm. There were no hopes for checking the
disease otherwise than by a surgical intervention. Accord¬
ingly I demanded an immediate laminectomy at the seventh
and eighth dorsal vertebrae.

Operation.—The laminectomy was performed on May 7,
1913, by Dr. Outland. assisted by Dr. Clendening. After
removal of the seventh and eighth dorsal laminae, there was

seen, at the depth of the entire cavity produced, a decided
bulging of the dura which was quite tense to palpation.
There was diminished transmitted pulsation of the dura from
the cord, and it had a passively congested appearance. The
sixth dorsal lamina was then removed. The dura was cau¬

tiously opened, and a considerable amount of cerebrospinal
fluid free in the subarachnoidean space escaped. Then there
was seen distinctly a cyst covering the posterior surface of
the cord, extending to each lateral side and longitudinally
for a distance of about 2.S cm. The cyst covered the entire
eleventh and a portion of the tenth dorsal segments. It was

undoubtedly an arachnoidean cyst with probably complete
but exceedingly diaphanous walls. The cyst wall was torn
through during a little traction. It was opened freely and
all the fluid allowed to escape. Unfortunately none of the
fluid, which was perfectly clear and had the same appearance
as normal cerebrospinal fluid, was collected for chemical and
microscopic examinations. The cyst does not belong to the
echinococcus or cysticercus class. The cord with its closely
adapted pia was now free to sight and palpation, and seemed
normal. The dura was closed without drainage. This was

followed by a closure of muscles, fascia and skin. A great
deal of pain and peculiar vise-like cramps in the legs and
lower abdomen were experienced for some days following
the operation. With a gradual recession these disappeared
in about two weeks. There was retention of urine for eleven
days, or about until the patient commenced to sit up, when
normal micturition appeared rather quickly.

Third Examinatioin (May 22, 1913).—The patient walked
unsupported but somewhat unsteady, showing a gait with an

incoordination and mild motor weakness. Left leg was weaker
than the right. She states that "the left leg gives way at the
hip." Individual tests showed a fair amount of power and
movements at hips, knees and ankles, right side being slightly
stronger than the left. All deep reflexes were present, right
patellar being slightly more pronounced than the left. The
Achilles were equal and normal. There were no Babinski
or Oppenheim phenomena. For a few days both had been
present, the latter disappearing some days earlier. It was

interesting to observe from day to day the slow evolution and
disappearance of the Babinski phenomenon. The sense of
position was fair at the hips and right knee, and impaired at
the left knee. A greater amount of impairment was present
at the ankles and toes, and rather poorer on the left side
where there were 30 per cent, incorrect replies. Deep pres¬
sure sense was obtunded slightly in the lower extremities.
The tuning fork vibration sense was normal at the right
malleoli, feeble at the left malleoli and knees. It was absent
at the pelvic prominences and sacrum. Tactile sense showed
the same superior line dividing the normal from abnormal,
but much more difficult to determine. It was about normal
for the right leg and for the left showed a slight obtunding.
Pin-pricks corresponded to the tactile sense. She volun¬
teered "it hurts in the right leg," where as before the opera¬
tion it did not. The trophic state was improving. The
buttocks, which formerly "felt like sitting on ice," were much
better. The lower extremities did not feel so cold. The skin,
which formerly was harsh and dry, was now capable of
sweating and felt moist.
Fourth Examination.—After being home one month, the

patient returned for a brief examination on June 27, 1913.
She stated that there had been a continuous improvement in
every way. No pain or compression symptoms were being
experienced. The urinary functions were normal. She
walked rapidly without any support. The gait was not yet
quite normal. She readily stood raised on the toes of both

feet but not on those of one foot alone. The Achilles
reflexes were equal and normal. The patellars were almo^r
normal, the left being slightly brisker than the right. There
were no Babinski or Oppenheim phenomena. There remained
a little disturbance of sense of position for the ankle and
toes, giving about IS per cent, erroneous replies. All forms
of sensation had returned almost to the normal state. Deep
sensibility was normal everywhere. There was a mild diminu¬
tion for epicritic and protopathic sensibility in the left leg,
being normal over the abdomen and in the right leg.

No subsequent examinations were made, but reports by
letters indicate that the patient was getting along nicely, the
last report coming a few weeks ago. She was employed in
her household duties. Some subjectiye symptoms were recited
which might be attributed to the climacterium, which is being
experienced now.

LITERATURE
While we are delving into past writings bearing on

this subject there should be borne in mind- the numer¬
ous possible errors, as reported cysts which are really
nothing more than an excess of cerebrospinal fluid
in the subarachnoidean space, cysts extending from
within the cord or from without caused by some other
disease, or the cystic degenerations of tumors of the
leptomeninges. All of the earliest cases coming to
our attention under captions of "Arachnoid Cysts,"
"Cysts from the Cavity of the Arachnoid," etc., are

complications in which there is greatly increased
cerebrospinal fluid in the subarachnoidean cavity
secondary to cerebrospinal syphilis, paresis, tubercu¬
losis and numerous other pathologic states. I name
a few of those which I have analyzed as follows :

Quain,1 1855; Ware,2 1858; Calmeli,3 1858; Wilks,4
1865 ; Sutherland,5 1871 ; Browne," 1875.

Bellencontre7 has furnished us with an early worthy
contribution bearing on the subject under considera¬
tion. Most of his cases were cysticercus or echino-
coccus cysts. One, however, might have been a true
single primary cyst belonging to our group. This
one is a cyst of Professor Charcot, also reported in
his work.8 It was described as a "hydatid cyst"
between the layers of the visceral arachnoid and
pia in the cervical region, producing compression
symptoms.
A few cases of cystic degeneration of genuine neo¬

plasms of the inner meninges are on record. The
Leyden case reported by Lenz9 was examined patho¬
logically by Recklinghausen and a diagnosis of "cystic
sarcoma of the arachnoid with internal hemorrhage"
was made. There were two cystic cavities in the
tumor resting between the arachnoid layers and pia.
It contained spindle cells and large ganglion-like cells.
The case of Taube10 is a lymphangioma with cystic
degeneration. The origin was from the pial layers.
The case of Potts11 which was demonstrated at opera-

1. Quain: Large Cyst from the Cavity of the Arachnoid, Tr. Path.
Soc., London, 1855, vi, 8.

2. Ware, C. E.: Cysts from the Cavity of the Arachnoid, Boston
Med. and Surg. Jour., 1858-9, lix, 259.

3. Calmeil: Deux observations des kystes de la grande cavit\l=e'\ de
l'arachnoide, Gaz. d. h\l=o^\p., 1859, xxxii, 514.

4. Wilks: Cyst in the Cavity of the Arachnoid, Tr. Path. Soc.,
London, 1865, xvi, 6.

5. Sutherland, H.: Arachnoid Cysts, West Riding Lunatic Asylum
Rep., London, 1871, i, 218.

6. Browne: Arachnoid Cysts, Jour. Psych. Med., London, 1875,
n. s., i, 167.

7. Bellencontre, P. E. D.: Contribution \l=a`\ l'\l=e'\tude des kystes hyda-
tiques comprimant la moelle \l=e'\pini\l=e`\re,Paris, 1876.

8. Charcot: Lectures sur les maladies du syst\l=e`\me nerveux, Paris,
1873.

9. Lenz, G.: Beitrag zur Kenntnis der Tumoren der Pia und
Arachnoidea spinalis und des Ruckenmarks, Bern, 1895.

10. Taube, J. L.: Lymphangiom der Pia Spinalis; Druckmyelitis,
Neurol. Centralbl., 1887, vi, 247.

11. Potts, C. S.: Intradural Cysts of Spinal Meninges Removed by
Operation, Jour. Nerv. and Mental Dis., 1910, xxxvii, 621.
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tion had a pathologic diagnosis of a softening or hem-
orrhagic cyst of the inner meninges. It contained a
soft gelatinous mass and lay posteriorly over the first
lumbar, twelfth and eleventh dorsal segments. It does
not belong to this group of simple cysts.
H. Schlesinger12 has been quoted in a discussion of

this subject. He has covered his material in an ele¬
gant and thorough manner. The two cases which
he has been given the credit of describing as simple
cysts of the inner meninges, however, are not clearly
cysts of this class. He discusses a number of para¬
sitic cysts.

Oppenheim13 writes of a local arachnitis above a
tumor. The two cases which he has placed on record
are questioned even by the author. He considers the
possibility of some neighboring tuberculous disease.
Under "Chronic Spinal Meningitis," Horsley14 has

described a condition with allusions to twenty opera¬
tive cases. Only one of these reported cases is to be
considered as a possible simple arachnoidean cyst.
Gowers referred this paraplegic for a laminectomy,
A recovery followed.

F. Krause15 in his surgical' text uses the term
"arachnitis adhaesiva circumscripta," and quotes to
some length the historical details of two of Oppen-
heim's cases. There is a question about the simplicity
of both cases, Krause believing the cord changes of
at least one to be secondary to compression from the
arachnoidean accumulation of fluid.
While Munro16 reports having seen the pathologic

process a number of times, it is necessary to reject
his reported cases. They are not true arachnoidean
cysts.

The French literature contains almost nothing relat¬
ing to the subject. I have had recently some personal
conversations on arachnoidean cysts with neurological
men in Paris. They informed me that primary cysts
of the arachnoid probably are encountered in other
countries but not in France.
In reviewing the case of Claude and Rose,17 it has

occurred to my mind that possibly they were dealing
with a cyst of the inner meninges, either a complete
one or a well-defined pouch.
Of the few undoubted cases of arachnoidean cysts

available in the literature, that of Spiller, Musser and
Martin18 holds an eminent position. It is the first con¬

cise, definite presentation of the subject. The distri¬
bution of the pain rather than motor or sensory
changes led to a laminectomy exposing the third and
fourth lumbar segments. A very thin-walled cyst of
the arachnoid was opened. A gradual improvement
covering months ensued. A report19 six and a half
years later indicates an almost perfect recovery, some

slight buttock pains remaining.
Mendel and Adler20 report one undoubted case with

an operation. Eight months following the operation
the patient was able to walk, though he had not been

12. Schlesinger, H.: R\l=u"\ckenmarks-und Wirbeltumoren, Vienna, 1898.
13. Oppenheim, H.: Geschw\l=u"\lste in Bereich des Centralen Nerven-

systems, Berlin, 1907.
14. Horsley: Chronic Spinal Meningitis, Brit. Med. Jour., Feb. 27,

1909.
15. Krause, F.: Chirurgie d. Gehirns und R\l=u"\ckenmarks,Berlin, 1911,

ii, 726 and 729.
16. Munro: Circumscribed Serous Meningitis of the Cord, Surg.,

Gynec. and Obst., March, 1910, p. 235.
17. Claude, H., and Rose, F.: Kompressionssymptome am R\l=u"\ckenmark

bei einer Hysterischen, Neurol. Centralbl., 1908, xxvii, 889.
18. Spiller, Musser and Martin: Cysts of the Spinal Cord, Univ.

Penn. Med. Bull., March and April, 1903, pp. 27 and 56.
19. Spiller: Am. Jour. Med. Sc., January, 1909, p. 95.
20. Mendel and Adler: Zur Kenntnis der Meningitis serosa spinalis,

Berl. klin. Wchnschr., 1908, xlv, 1596.

able to stand on his feet before the treatment. There
remained only a slight weakness of the right leg. The
arachnoidean cyst was located at the upper dorsal
segments.

The case of Bliss,21 diagnosed as a pia-arachnoid
cyst and demonstrated by a laminectomy, seems defi¬
nitely to have been an arachnoidean cyst with fluid
like the cerebrospinal. It compressed the lower cer¬
vical segments'? Seven weeks following the operation
there was in progress a steady return from the para¬
plegic state to the normal.

Bruns22 has placed on record a certain case. By the
highest zone of sensory disturbance, reaching to the
sixth dorsal segment on the right and seventh on the
left, the lesion was located beneath the fourth dorsal
spine. A typical arachnoidean cyst was exposed by
a laminectomy at the third, fourth and fifth dorsal
vertebrae. The paraplegic state grew worse for two
months, which was followed by a period of improve¬
ment sufficient to permit walking in nine months.
To recapitulate then, we have but four previously

reported cases that might be classed with absolute
certainty as primary, simple, uncomplicated cases of
leptomeningeal cysts. With my two added cases there
is a total of six, and all have been located in the
arachnoid.

PATHOLOGY
To appreciate fully the mode of formation of these

cord arachnoidean cysts, the neomembranes, and their
relationship to important structures, it is first neces¬

sary to have a clear idea of the normal gross anatomy
and histology of the three coverings of the spinal cord
with their relationship to the spaces and cord itself.

Beneath the heavy fibrous dura is the subdural space
containing only a minute quantity of fluid. The inner
surface of the dura has an endothelial lining. Going
toward the cord there follows a thin, delicate arach¬
noid. This membrane has on the parietal and visceral
surfaces an endothelial lining. These delicate cells
have various forms, but chiefly ovoid, and all have
the same kind of nuclei. Between the endothelial lay¬
ers are the fine and some coarser connective tissue
fibrils. The fibers never form bundles. Mattauschek2 !

has demonstrated delicate "epithelial" cells on some
of the fibers. Obersteiner24 teaches that in the normal
state the arachnoid is cloudy only in extremely old
individuals. The subarachnoidean space is the con¬
tainer for the circulating cerebrospinal fluid. Some
fibers are stretched across this space, attached from
the inner arachnoid to the outer pia mater. There are
no nerves or blood vessels in the arachnoid. The pia,
adapting itself closely to the cord and its indentures,
has an abundance of vessels and nerves.

Key and Retzius25 have furnished us with some
early information on the anatomy of the leptomen-
inges. Brunei26 with C. Robin has commented on
neomembranes forming in the arachnoid, giving hem¬
orrhages as the cause. Knox27 furnished a very
early argumentative discourse, criticizing Magendie,

21. Bliss, M. A.: Cysts of the Spinal Canal, The Journal A. M. A.,March 13, 1909, p. 885.
22. Bruns, L.: Ein Fall von arachnoidaler Zystenbildung, Neurol.

Centralbl., Leipzig, 1911, xxx, 1026.
23. Mattauschek, Emil: Ein Beitrag zur Kenntnis der Arachnoidea

spinalis, Arb. a. d. Neurol. Inst. d. Wiener Univ., 1908, xvii, 150.
24. Obersteiner: Nerv\l=o"\senCentralorgane, Ed. 4, Vienna.
25. Key und Retzius: Studien in der Anatomie des Nervensystems,

Stockholm, 1875, i.
26. Brunet, D.: Recherches sur les n\l=e'\omembranes et les kystes de

l'arachnoide, Paris, 1859.
27. Knox, Robert: Some Remarks on the Structure and Arrangementof the Spinal Arachnoid, Lond. Med. Gaz., 1843, ii, 463.
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Sharpey and others. He mentions fine bands con¬
necting arachnoid and pia. He also demonstrated a

space completely encircling the cord.
The nature of the disease has prevented satisfac¬

tory studies of the pathologic anatomy in the few
cases reported. The exceedingly delicate walls do
not readily permit the operative excision of even a

portion for microscopic preparations. No partitions
of the cavity have been observed in the six cases.
The contained fluid seemed to have been the same in
all and not very different from cerebrospinal fluid in
the free subarachnoidean space.
In the etiologic survey it is interesting to note that

the six cases were all in women, and that the ages
ranged from 17 to 50. A number of theories have
been advanced regarding the cause. The parasites
can be excluded. Horsley suggests the gonococcus as
a cause, which is a possibility. The influenza bacillus
might be considered. In fact, any one of a large num¬
ber of infectious organisms may be the cause.
Trauma is another possible factor. Likewise develop¬
mental malformations in the arachnoid should be con¬
sidered seriously. I believe that there may be several
provocative agents in the different cases and that from
one of the irritating factors there are formed adhe¬
sions with the endothelial cells and fibers of the
arachnoid. This is followed by an exúdate or secre¬
tion from the delicate endothelial cells lining the fibrils
or covering the interior of the cyst. Thus there
is a very slow accumulation of fluid followed by the
gradual development of the cord compression symp¬
toms.

DIAGNOSIS
Time does not permit an exhaustive review of all

the possible symptoms or the differential diagnosis in
cysts of the leptomeninges of the cord. My two cases
combined illustrate about all the symptoms observed.
The diagnosis of a compression of the cord should
usually be made without much difficulty by an experi¬
enced diagnostician in neurologic diseases. It is essen¬
tial that we have an intimate knowledge of the minute
anatomy and physiology of the spinal cord and roots.
The almost exact metamerism of the spinal cord and
its utilization should be of signal service in deter¬
mining the location of the level of the lesion. To
determine whether the lesion is intramedullary, intra-
dural or extradural is not so easy a task. Much
importance is attached to the painful symptoms. An
intramedullary growth or cyst gives no pain unless
indirectly pressing on roots. A carefully prepared
sensory chart is absolutely essential, and is the chief
guide to the segmental localization. The reflexes are

of some importance for locating the lesion. A chrono¬
logic review of the development of the motor weak¬
ness and the various painful neural phenomena is of
much importance in determining whether the pressing
object is a hard, soft or cystic one. Variability in the
degree of some of the symptoms, especially pain, sen¬

sory disturbances and motor weakness, is character¬
istic of an extramedullary cystic compression.

Rachiocentesis is advised in all these cases. It aids
in establishing the nature of the trouble. Gendron28
suggests a puncture above and below (au-dessus et
au-dessous) the compression for separate chemical and
microscopic examinations, as has been done by Sicard
and Foix in a series of cord compressions from Pott's
disease.

28. Gendron, Andr\l=e'\: \l=E'\tude clinique des tumeurs de la moelle et
des m\l=e'\ninges spinales, Paris, 1913, No. 229.

TREATMENT
More than a quarter of a century has elapsed since

the first successful removal of a meningeal tumor com¬

pressing the cord was accomplished by the late Sir
William Gowers29 and Horsley. To-day the spinal
canal is so frequently opened that it is unnecessary to
say anything regarding the comparative safety with
which these major operations may be performed.

Laminectomy is the only treatment for cysts of the
cord arachnoid and pia. It is usually necessary to
remove at least three laminae. The leptomeningeal
cysts have been found chiefly in the dorsal vertebral
canal. No postoperative drainage is necessary. No
physical or chemical therapeutics are considered for
the eradication of the disease. If there has been much
motor impairment, however, it might be of consider¬
able benefit to give massage and electrical treatments
to the paraplegic regions during a certain period fol¬
lowing the operation. The prognosis is excellent if
proper treatment is given early. There should be in
the neighborhood of a 100 per cent, recovery rate if
an early operation is performed. Comparing my
two cases illustrates this fact. The compression maycontinue to a degree at which the pyramidal tracts have
degenerated beyond repair, and a restoration of the
paraplegic state becomes impossible. My second
patient had visited a famous surgical clinic a week or
two before coming under my observation, was
observed ten days and with grave doubts about the
diagnosis sent home with the advice to return in three
months for further observation after the disease had
advanced further. A skilled neurologist should have
recognized the condition at a stage fully as early as
the patient presented herself.

CONCLUSIONS
1. Admitting, from results of a thorough search

of the literature, that there have been recognized only
a very few cases of simple, uncomplicated cysts of the
spinal arachnoid and pia, we should keep, neverthe¬
less, a lookout for others. The recognition of some
of these cysts may have been neglected in the past.

2. The diagnosis of a lesion at or near a certain
segmental level should not be difficult. The percep¬
tion of the exact nature of the compressing material
is accomplished less readily.

3. A prompt evacuation of the cystic contents by
means of a laminectomy should permit a good prog¬
nosis to be fulfilled.

Note.—Since the preparation of this article there has appeared the
careful report of another case of arachnoidean cyst by Bouché (Com¬pression médullaire par arachnoidite cloisonnée, Revue Neurologique,July 30, 1914, No. 14), the publication being delayed almost one year
owing to the bellicose times. The "several severely damaged functions-
bad returned almost to the normal twelve months after evacuating:the cyst by a laminectomy. The author comments on the dark etiologyand the importance of early operative intervention.
Rialto Building.
29. Gowers: Diseases of the Nervous System, Ed. 3, i, p. 627; Med.

Chir. Tr., 1888, lxxi.

Heavy Athletics.—The college strong man often dies in
middle life. The long-distance runner, the great-chested
rower, the prize fighter, usually dies young, frequently from
tuberculosis or some other disease associated with lowered
resistance. Heavy athletics are pernicious. They have no

place in hygienic exercise. The after effects of severe exer¬
tion are harmful. An enlarged heart is not a safe organ; a
greatly increased lung capacity is not only useless but dan¬
gerous in later life.—Public Health Reports, May 7, 1915.
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